Bidirectional placental transfer of glucose and its turnover in fetal and maternal sheep.
Glucose biokinetics were assessed simultaneously in the pregnant ewe and its fetus by a primed constant infusion of 2-3H glucose and U-14C glucose. Late in gestation fetal glucose turnover was 27.3 +/- 3.7 mg/min; expressed in terms of fetal weight this is 6 to 10 mg/kg/min. In the fed state the results indicated that all of the fetal glucose turnover was derived from the mother via placental transfer and there was no evidence that the fetus was capable of glucose production. Maternal glucose turnover was 145.6 +/- 9.3 mg/min (2.8 mg/kg/min). There was a significant amount of glucose (16.3 +/- 2.3 mg/min) transferred from the fetus to the mother. This feto-maternal transfer of glucose accounted for 11% of the maternal glucose turnover and approximately 50% of the total glucose coming to the fetus from the mother. This study provides the first in vivo simultaneous quantification of the bidirectional glucose transfer across the placenta.